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Stockholm World Water Week - Media Release

14.08.2015
The Tryptophan Probe: a simple field-based sensor for mapping faecal pollution in drinking water

Kabwe is a transport hub and old mining town in central Zambia.  One resident, Joseph, recounted how when he was growing up in the town in the 1970s, most houses had a tap and a reliable water supply from the municipal system.  Few children in the town now have this luxury; in the 1980’s the world price of copper collapsed and the mines closed. Many of the townspeople could no longer afford their water bills, and the lack of investment led the municipal water system into a spiral of decline.  

Today, the town continues to grow, in a haphazard way and sanitation is poor – only 11% of low income households have access to a latrine or toilet. Most of the poorer residents get water from shallow wells, and richer households have given up on the unreliable municipal water system and have their own deeper boreholes. But are these self-supply water sources safe? Does the risk change between the wet season and the dry? Is there a safe distance between latrine and well that would prevent the water from being contaminated?  These are just a few questions that hard-pressed local government staff need answers to urgently, but they just can’t get data from enough wells and boreholes during the year.

Many types of bacteria found in wastewater and sewage cause diarrhoeal diseases and cholera, which kill 1.8 million people every year, 90% of whom are children under 5
. These bacteria are hard to measure directly, so the most common method used is to focus on bacteria, called E. Coli, which is an indicator of how unsafe water is.  However, this test takes time, skill and a laboratory because the E. Coli have to be encouraged to grow so that they can be counted. What is urgently needed is a quick, cheap, accurate way of measuring this type of pollution to guide efforts to provide safe drinking water.

An answer may now be available, for Kabwe, and for water supplies all over Africa and beyond: a team, led by Dan Lapworth, from the British Geological Survey (BGS), along with colleagues from the University of Zambia, University of Surrey and Lukanga Water and Sewerage Company Ltd has been collaborating to develop a new way to measure groundwater pollution. It is a new probe that measures a protein called tryptophan and this was the first study to investigate the biological quality in groundwater using this technique. 

What they found they found in the wells and boreholes of Kabwe was that the amount of tryptophan measured by the probe corresponded very closely with bacteriological contamination. It confirmed that most of the shallow groundwater, which the poorest people in the town were using, was unsafe throughout i both the wet and dry season, but that the deeper groundwater is generally free from faecal pollution, unless the borehole had not been sealed properly.
The advantage of the tryptophan probe is that it is quick, needs no special chemicals and cheap, so it can enable rapid surveys across dozens of wells and boreholes across the town, that just isn’t practical with traditional E. Coli testing. 
Dan said: “In a place like Africa where data scarcity and institutional capacity is a massive issue this could quickly provide a step-change in our understanding of spatial and temporal water quality risks in drinking water sources, the processes that control these and be used as a tool to monitor interventions and water quality failures.”

Although the research from the UPGro Catalyst grant has finished, others are taking an interest: the US-based charity, Water for People, asked BGS to trial the probe in rural areas of India undergoing sanitary interventions. Here, the sensor was equally successful at identifying bacteriological contamination in drinking water and the team was able to rapidly test up to 6 different supplies per hour.

In Kabwe it is now possible for the health risks from groundwater to be monitored, both across the town and over time. 
Dan said “There are a number of different sensors available which can map groundwater quality risks - we have done our research on what we think is the most sensitive of these, but there is certainly room for improvement and development of this technology further for practical field based applications.”
As the international community attending the Stockholm World Water Week turns its attention to the new Sustainable Development Goals - which include achieving universal access to safe water - it is practical contributions, like the tryptophan probe that can make all the difference. For the people of Kabwe, it offers the hope that future investment in water and sanitation will deliver reliable and safe water to meet their needs.
James Sorensen, from BGS, said “These sensors were the best indicators of bacteriological contamination and water supplies could be tested within seconds”
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The Principal Investigator, Dan Lapworth, can be contacted :

Dan Lapworth

Senior Hydrogeochemist
British Geological Survey

Maclean Building

Wallingford, OX10 8BB, UK

Phone: +44(0)1491 692327 

http://www.bgs.ac.uk/staff/profiles/4537.html
The Knowledge Broker for UPGro is Skat Foundation, based in St Gallen, Switzerland. Contact: Sean Furey (sean.furey@skat.ch) for more information. Direct dial +41 71 228 54 44
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Photo: Tryptohan probe being ready to deploy in a borehole. (Dan Lapworth)
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Fig.1 a) Excitation-Emission Matrix (EEM) spectra from bench top fluorescence spectra of groundwater showing
tryptophan-like T4 peak, b) Relationship between sensor (centred on T4 peak) tryptophan-like concentration and thermo-
tolerant coliform risk class (TTC): Risk classes are defined using thermo-tolerant colony forming unit counts/100mLas
<2 (class 1, no risk), 2 to <10 (class 2, low risk), 10 to <100 (class 3, intermediate risk), 100 to <1000 (class 4, high
risk), >1000 (class 5, very high risk). ¢) Chelsea Technology Group Tryptophan sensor
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